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50 contours for the main discovery channels at high tan[3
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50 Fast simulation
. _1 My, = 409 GeV
; tanf3 = 40

An almost background-free signal
is expected in my(t-jet,E;™) in
hadronic tH™ events

(E;™SS only from H*)

20 F

~ 34 signal events
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Events for 3+10°pb™ / 20 GeV

Backgrounds from tt, W+jet, Wtb with real T’s

Strong suppression of backgrounds with the cut p™*/ EUe>08
exploiting T-polarization effectsin H™ -> tv and W™ -> tv

W and top reconstruction from jetswith tagging the b from t ->bW
to ensurergection of W+jetsand QCD jet backgrounds and to identify
a hadronic event



Fast smulation with CM SJET

A 4-parameter fit of theform: dN/dmy ~ JD(Z) dz/V Mg - mp?
with D(2) ~ 2% (1-2)8, z= p 7% /p]
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Mgy = 300.3 + 0.4 GeV

Events for 3%10*%pb™" / 40 GeV
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ID 30000
Entries 130
Mean 192.9
RMS 70.90
x’/ndf  3.948 / 4
P1 55.16
P2 300.8
P3 3.246
P4 0.1090
My = 300 GeV
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Mgy = 300.8 + 1.2 GeV

Events for 3 * 10*pb™" / 40 GeV
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D 10000
Entries 30
Mean 180.0
RMS 52.66
X/ndf 0.6180 / 1
P1 9.173
P2 301.2
P3 1.688
P4 —0.4546E—-01
My = 300 GeV
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H™ mass determination asa function of tanf
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intbH", H™ -> v
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Systematic errors from

energy scale for jets and
E;""°> measurement

W ->1v may be used
to determine the mass

scale of m(t-jet,E;M">°)
measurement



Data (OODigis) on FNAL User Federation:

—» 10000 eventsfor my,, = 200 GeV, L = 10% cm?s?t
10000 events for my, = 400 GeV, L = 10% cm?s?

10000 events for my, =400 GeV, L = 10¥cm?s™

Algorithm (for the moment):

1  Selection of T - jet matching with gener ated
T —Radrons

[  Selection of b and g jets matching with the
directions of generated quarksin top -> bqq

Ll Generated tracks
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tH*, H" — 7v, m,. = 200 GeV

Reconstructed E,'J® and E,M'SS

Jet reconstruction cone: AR = 0.4 for 1 jet

Matching cut: AR(t -> hadrons, jet) < 0.4
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Reconstructed / generated object

Jet reconstruction cone: AR = 0.4 for 1 jet
Matching cut: AR(t -> hadrons, jet) <0.4
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m(E,"J& E,™S), no cuts

Generated T jet and E,™'S

tH", H* — 71, ma, = 200 GeV

) D ; 53
E F “ntries 1000
O 90 Meon 92.21
= r RMS 38.84
Ll L
80 |
70 |
BO [
50
40 [l
30 oy
20 |
10
o ‘ L e ‘
0 50 100 150 200 250 300 350 400

m:(Tjet, ™) (GeV) MC

Reconstructed T jet and E/™SS
AR(t -> hadrons, jet) <04

tHY, HY —> T1v, m,, = 200 GeV
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Reconstructed m1(E,' /& E,M)

E,"J® > 100GeV, E/™S > 100GeV, AR(t -> hadrons, jet) < 0.4

tH, H® —> 7v, m,. = 200 GeV
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Fraction of T jet energy carried by the leading pion

Polarization with TAUOLA, all hadronic T decay modes, MC tracks

R structed T | et G ted T jet
tH*, H* — Tv, m,,. = 200 GeV tHY, HY —> 7u, m. — 200 GeV
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Efficiency for p™'/ E™1® > 0.8; 17%  (pile-up ...)
efficiency in fast ssmulation: 26%




Fraction of 1-jet energy carried by a single pion

T decay with TAUOLA, all hadronic 1 decay channelsincluded
T-jetsreconstructed with CMSJET , E;"1® > 100 GeV
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Jetsfrom W and top

Jet reconstruction cone = 0.5

Jetswith best matching with W ->qq‘ and t -> bqq’, AR(jet,q) < 0.4

tH* H —> TV, My, = 200 GeV
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tH", H" — 71, my. = 200 GeV

ID 75
Entries i 1000
Mean i 76.31
L




Jetsfrom W and top
Reconstructed / generated object

AR(jet,q) <0.4

tH, H" — 711, m,, = 200 GeV tH", H™ —> 7v, mu. = 200 GeV
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Fvents

W and top reconstruction, no jet energy corrections

jet reconstruction cone = 0.5, Etjet > 30 GeV
Jetswith best matching with W ->qq‘ and t -> bqq’, AR(jet,q) < 0.4

tH H* % TV, My, = 200 GeV tH , H* % TV, My, = 200 GeV
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g and g’ assigned tothesamejet ~0.7%



W and top reconstruction with jet E; corrections for 103*cm?s™*

jet reconstruction cone = 0.5, Etjet > 30 GeV
Jetswith best matching with W ->qq‘ andt -> bqgq’, AR(jet,q) < 0.4

Events

tH*, Y — 71, my, = 200 GeV tH*, H* — 7v, m,,. = 200 GeV
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Fvents

W and top reconstruction, no jet energy corrections
jet reconstruction cone = 0.5, Etjet > 30 GeV

Jet selection minimizing (m; 452 - Myy) and (M; 123 - Mygp)
including all jets not assigned to T

200 tH, H* — 71, m,, = 200 GeV tHY, H —> 7v, m,, = 200 GeV
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Events

Top and W masswith CMSIET

Reconstructed minimizing (mjj - Mygp)” + (M - Myy)
pileup of 2 minimum bias events superimposed
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Conclusions

First preliminary resultsfrom ORCA simulation:

7 TheJacobian structure of my(1-jet,E;™) is preserved
for my, =200 GeV and for high luminosity!

[] W and top mass resolution not improved with the
present jet energy corrections (for gluon jets)



